A tunable, narrow-band ArF laser has been used for laser-induced fluorescence detection of NO in natural abundance in a flame experiment. P and R branches of the D 2; VI = 0 -X 2113/2,1/2 VI = 1 transition were observed probing rotational states between J" = 19.5 and J" = 44.5. A single-shot detection limit of 1 part in 106 was found with a monochromator-based, dispersed-fluorescence detection system. In an experimental setup, determination of undispersed laser-induced fluorescence detection limits at or below the 1-part-in-10 9 range should be possible, because the narrow-band laser can be used to suppress all other sources of contaminating fluorescence even for detection of trace NO. The NO B 2l v' = 7 -X 2 11 V" = 0 transition was also observed in a cell experiment but not in the flame and is reported here.
Because of the role of NO as a pollutant, the detection of NO in combustion systems is a topic of considerable applied importance. Laser detection techniques have been widely employed.' Coherent anti-Stokes Raman spectroscopy has had great success in the detection of majority constituents, but since the abundance of NO is typically on the parts-in-10 6 (ppm) level, other techniques must be sought. The use of laserinduced fluorescence (LIF) provides a sensitive and nonintrusive detection method for such purposes.
NO has been detected with LIF in NO-doped flame experiments using the A -X gamma band at 226 nm, suggesting detection limits of 20-30 ppm. 2 -5 The advent of the beta-barium borate doubling crystal should improve this by at least an order of magnitude for small probe volumes in a flame. Nonetheless, the relatively long fluorescence lifetime of the NO A state (250 nsec) leads to a further loss of sensitivity because of quenching. Tunable excimer lasers have been shown to be ideal light sources for the analysis of combustion systems. The experimental arrangement was described previously. 6 The unfocused output (1 cm X 3 cm) of a tunable ArF laser (Lambdaphysik EMG150 or EM- 
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The resolution of the monochromator was set high order of 1750 ± 250 K. 7 enough to observe the single P, R line pair emission, shots at or below the 1-ppb level in a real combustion system. NO LIF imaging without doping should also be achievable with single laser shots. LIF detection of NO in natural abundance in a flame has been observed with a high signal-to-noise ratio by using a narrow-band tunable ArF laser, an ideal tool for combustion analysis. A detection limit of 1 ppm was obtained with a monochromator-based dispersed-fluorescence detection method, in which only 10-4 of the fluorescence light is observed by the photomultiplier. Selective excitation of NO with the narrow-band laser yields a clean NO emission spectrum over a large spectral range and presents the possibility of using high-transmission filters with highefficiency collection optics to bring the detection limit to the 1-ppb level. Two-dimensional imaging of NO without seeding should also be possible. broadband. This means that 02 fluorescence is suppressed to less than 1.3% of the total fluorescence.
